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+ + S— Nodal analysis
(simplified) .
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_ ——  (complete)

Later in course: —_—
All our methods
1 _ can also be used
— R>— R > iol with these
1C elements.
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Diode

| =1,(e™" —1)

_'_ Nodal/mesh analysis won’t work on this but...

Solar cell is a diode. Radio wave detector is a diode.
Behaves like: Behaves like:
Detector
G o)
>% VdC — Ol X Vac
O —O
b

Nodal/mesh analysis works on these equivalent circuits!
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Transistors

j drain

cate O—| Nodal/mesh analysis won’t work on this but...
1 source
In some cases behaves In some cases behaves In some cases behaves
like switch: like potentiometer: like VCCS:

I—o drain drain drain

R l aR o X Vgate
source
+5V  Open
OV Closed Ry = (constant) X Vg

Nodal/mesh analysis works on these equivalent circuits!
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Nodal vs. mesh analysis

Consider 2 examples, each with 2 resistors. : l’ : ‘1’
. Iy i,
For both problems, find i, i,, V;, V,.

: : . +
Is it easier to solve for the currents or the voltages first? R *
1

V, RyS v,

Iy '

+ +

> R, =V, Res v, R
|
J]
R
: _Vl L\'— L'l_—:%"\
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Notation: two elements in series

7 Va
iy 2
i_Vab :\./C)u-\/h
R, R, AN
ill bq\/b
R, Ve Ve Ve
R, T
i
deve

V,;, is the voltage drop
across resistor 1

Textbook chapter 2 notation:

i V,

V, is the voltage drop
across resistor 1
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d
| ‘l' | — Vab
R, R,
il b
R2 | = Vbc
Rz

iV

L

V,;, is the voltage drop
across resistor 1

Nodal analysis

1. Define a reference node.
2. Label remaining nodes

— v
Lcav Na= Bv 5 V=
\/G\ko:'\jm-»\/b: 5«-%4,2_\/

VbC,: 5\/——0\1; ’b\/

\/b:‘-D - VO\‘O’ PRV ’ \/‘ac‘-? v
\,&\D—' Von— \/6 — 2y = Na=Lv
\l\ac“\/bﬂ'vc“-5" = Ve s =Dy
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Example (Ch. 2 notation)

I:211

I I, Ry
Typical notation:
V, is voltage drop across R;.

i, is current through R,.

Label voltages as drops across
resistors.
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Same circuit: Nodal analysis

Define a reference node.
Label remaining nodes.
Apply KCL + ohm.
® 4+l ~-\3=0

w_o M=V4 o ya .y

—

4
g Kb Ry

(

=0

115

Typical notation:
i, is current through R;. (Same as before)
V, is voltage of node 1 relative to
reference node. (Different from before)
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Kramer’s rule

Solve for x,y,z in terms of known constants a, 5, b, 5, ¢, 5, d; 5:

Vo [foars
ax+by+oz=d,  hohe e nete VI

a,Xx+b,y+c,z=d,

a,X+b,y+c,z=d, 1,
. C S
R b/ \ ) a,
N ba Cﬁ j - é A | cji C,
3
Xy bg ¢ 4 Gy < ce
[ c Q
A \a:\z Z'l CZI ‘j Az ~ > d% Cy
\ _ d3 b3 CH z -
7L’: A B R o\ Ci ’ A &
Re bt <2 \
oy o3 Cq
AL b <
\KL b1 de
ay D3 dy
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Determinants:

Solve for x,y,z in terms of known constants a, 5, b, 5, ¢, 5, d; 5:

a b:M ad - bc
c d
a b c . P . a3 l e
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g h I
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Nodal analysis example

) 'i\+t3 +Lo = 0O
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Ground?




Nodal analysis example
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Questions?



KCL examples

From Lecture 3, Week 2: Find a relationship among i, i,, iz i,
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“Supernode”

A node with a voltage source in it...

|
2
il IS
/ \—->i
[ 2 v '3
| \
I 5y
Xr
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N LR
—)I \(//
1
_ei
4

Must define a supernode if a voltage source appears when doing nodal analysis...

ke U la= e ly

(unless one end of voltage source connected to reference node)

rwpE

Define a reference node.

Label remaining nodes.

Apply KCL + ohm to all nodes and supernodes
Apply KVL to loop with voltage source

24



Example nodal w/voltage source

5 A
@ . ©, “ly _lg-lgq =0
V's 4
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Example nodal w/voltage source
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- Example nodal w/voltage source

£
l’ L VI= \Ov
N
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Symbol library
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Symbol & circuit library



